Our aim was to determine factors predicting greenhouse gas emissions per capita and to identify the demographics having the greatest carbon footprint. The relationship between socioeconomic trends and greenhouse gas emissions is controversial, given that many past studies evaluated only a single factor. We analyzed the relationship between global greenhouse gas emissions per capita and literacy rate, GDP per capita, urban population percentage, adolescent fertility rate, unemployment percentage, percent of agricultural land, research and development expenditure, renewable energy consumption, food production, population growth, mobile cellular subscriptions, air transport freight, and forest area. We gathered data from 217 countries spanning a period of 20 years; 1993 to 2012. We analyzed the data using multiple regression models. We concluded food production, renewable energy consumption, air transport, mobile cellular subscriptions, literacy rate, and population growth have the greatest impact on predicting greenhouse gas (GHG) emissions in our model, suggesting the demographic with the greatest carbon footprint are wealthy, educated people living in urban centers.
INTRODUCTION
Greenhouse gas (GHG) emissions are the biggest contributor to climate change and global warming, especially since the start of the industrial era. Atmospheric carbon dioxide concentrations have risen from 280 ppm to 400 ppm in the past 150 years [1] , and combined with the rises in concentrations of other greenhouse gases, has caused a 0.85 C (global mean) increase from 1880 to 2012 [1] . Although many studies have assessed greenhouse gas emissions and its relationship with climate change [1] [2] [3], socioeconomic trends in relation with greenhouse gas emissions are not well studied. Our aim was to determine which demographics produce the most greenhouse gases, and therefore propose policies to minimize the average greenhouse gas emissions per capita. Unlike past studies looking at a single or a few factors [4] food production index, population growth (annual %), mobile cellular subscriptions, air transport freight, and forest area (% of total area). We picked these 13 factors because they had data spanning 20 years and are unique indicators under different World Bank categories [10] of economic and social development. We predict literacy rate, GDP per capita, and adolescent fertility will have the largest impacts on GHG emissions per capita because we hypothesize citizens of wealthier countries have greater access to resources and can afford to be more wasteful.
METHODOLOGY
We used the Python library, Pandas, to structure the data and SAS Visual Analytics [14] to assess the relationship between greenhouse gas (GHG) emissions per capita and 13 factors [1] . We extracted data spanning a 20-year period from 1993 to 2012 from the World Bank database for each factor [10] . We also extracted the total GHG emissions and global population datasets to calculate GHG emissions per capita. Using a Python library STEM Fellowship Journal Downloaded from journal.stemfellowship.org by 52.11.211.149 on 04/03/20
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called Pandas, we combined these two into a structure called a DataFrame. Iterating through each year in the DataFrame, we divided the GHG emission figure for the particular year by the year's population and multiplied by 1000 to convert the units from kilotons of GHG per capita to tons of GHG per capita. We then joined the tables and ran regression models using SAS Visual Analytics and scikit-learn [15] to determine if correlations exist between GHG emissions per capita and each factor. We quantified the strength of each correlation using the impact weights generated by our regression model. We used a 3:1 ratio for our training and testing set. 
RESULTS

DISCUSSION
Based on the standardized weights produced by our model, we found the indicators with the greatest impact on GHG emissions per capita are food production, renewable energy consumption, air transport, mobile cellular subscriptions, literacy rate, and population growth. We correctly predicted literacy rate as having a large impact, but GDP per capita and adolescent births did not have as large of an impact as we predicted. However, we believe the results still suggest our assumptions are correct as it can be extrapolated that wealthy educated people living in urban centers pollute the most.
Literacy rate is correlated with higher education. A more educated populace tends to be wealthier. Wealthier people have more discretionary income to spend on luxury goods and services and tend to be more urbanized. It can be extrapolated people living in cities have easier and greater access to goods and services. Moreover, increased urbanization reduces carbon sinks.
Thus, urban population growth also has a strong weight.
The correlation between food production and greenhouse gas emissions is likely due to an increasing global population and increasing standards of living [13] . Agriculture accounts for onethird of total anthropogenic GHG emissions [12] .
As the world becomes more urbanized and wealthier, the demand for tourism and the transportation of food and goods increases. Current large-scale transportation methods burn fossil fuels and emit greenhouse gases. Hence, there is a strong correlation between air freight and GHG emissions.
This study matched findings from previous research [4] [5]
[6] [7] [8] [2] [9] which studied the relationship between food production, irrigation, urbanization, air freight, and greenhouse gas emissions.
A weakness of our study is correlation does not imply causation.
Moreover, data did not exist for some underdeveloped countries, possibly skewing the global average. Countries which made up each data set can be found here [10] . 
